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Abstract of JP 2004281409 (A) 

PROBLEM TO BE SOLVED: To provide a cascade 
type organic electric field light emitting device with 
improved efficiency of brightness. ; SOLUTION: This 
cascade type organic electric field light emitting 
device is composed of a plurality of organic electric 
field light emitting units including (a) an anode, (b) a 
cathode, and (c) at least a hole transport layer and 
an electron transport layer interposed between the 
anode and the cathode, and (d) jointing units 
interposed between respective adjacent organic 
electric field light emitting units successively 
including an n-type-doped organic layer and p-type- 
doped organic layer, and (e) the p-type-doped 
organic layer contains a compound of 
dihydrophenazine derivative group. ; COPYRIGHT: 
(C)2005,JPO&NCIPI 
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S It tl y - F 1 4 0^61? (tit) 3^mN#B©^« ELn "-yhl 2 0. NtSAS 
ti^o HBf^, =& a IS 3. =- >y F 1 30. 1-1 30. (N-l) fcfcl^TM^&tflEfttf 



JP 2UU4-28 I4l)y A 2UU4. IU./ 



,5?4U * ft 5 5 # It * ft £> o §lia-7M 30. 1 - 1 30. (N-l) £ 43 v> 
T584LftI?S7y-.F'fi:iRlfr^aA?n5. «■ 31 *t a - y F 1 3 0. 1-1 3 0. ' ( 
N — 1 ) lcfe^T384lftjE?Ltt3!;y-KfcftI*^aA?n5. 09 Hf , lla-'jhl 
3 0. ( N — 1 ) Kj5^Ti:CJ;5fc58tlftlfli, 7/ - Ffcftfrt/^ P^itELa 
-7H 20. (N-l) KiiA^n^o M , h 1 30. (N-l) 43 

V> T IS £ b IE JLfcJ^ *V-F£|S!J!PI\ R £ * ffi ELn - y F 1 2 0 . NlcSA^n^o 
^Oi, :n & <D M =? t IE ?L » , * © » IS * S * It ELa ^ y b fc ft ^ T B IS ■& L T 3fc * » 

*;F#-M«ft^l5, ftttELa-y Hc*^TJi6*ftWt4. LfctfoT^ #f§BJ3fc 10 
45^Ttt, fflfg rfcX-jr- HSOLEDJ £^ffi-f3 0 
[0017] 

fa§A^ffl©^IIl ! l#fFfcHllfgl 0/0 7 7 2 7 0^ ((±JilB2002^2^1 5 B ; 
BJ#Liang-Sheng L. Liaoffi ; fg HJ! © £ ft TProviding an Organic Electroluminescent D 
evice Having Stacked Electroluminescent UnitsJ ) ffl B • ( S K H S * 51 % * BJ3 gffl 
o-gpfc-f S) £EI«hTi>«J:5li:, K SOLED l 0 0 K$sn5*t«EU 

So #ttEU-y H 2 0 ft©Jf £^t? £ h pb^^ £ D M3 & S tiff # S Tf tt * #f§HJl 
© M ELX " FtbT^ffllT^Cil^T #§#<©« EL^ Jf m ig f* A s £0 5 ft T ^ § „ 
Ltl^lCH, HTL/ETU HTL/LEL/ETL, HIL/HTL/ LEL/ ETL, HIL/ HTL/ LEL/ ETL/ EIL 20 
, HIL/HTL/S?[5fl±lX«IE?LPfl±a/LEL/ETL/EIL, H 1 1/ HTL/ LEL/ IE ?L PI ih « / 
ETL/EILtf S-SftSo * X F S OLED© & « ELa x y F fcU flfc © * §§ ELx - >y F h R 

- V b ©1M&HIL/HTL/LEL/ETLT& 3 CfctfJiFIK, A V- b'tiftt 5lN# 
@ OtiELn - >y h ©JHHait&HTL/LEL/ETL/EILT? SUt*jfH<, ^LTt^t 
$|ELX ~ y F ©HMteHTL/LEL/ETLTfe 3 ai)^HV\ 
[0018] 

^$§ELx-y F 1 2 0©M1&, t^-fft fea»fttiS»»-e»l6ftT^Sfi» ; ?0LEDtt- 
fi-fe b <'«7>?LED*mXte cn50i^t!!)^)g)St«i:fc^T?t5o AXt- KSO 

LEDfc^s na&^«tELa^>y h©»js-rs*«Jif±x fi!i©»is-r«*«Ji fcn-T?fto 30 
? §y & 3 , t^uHiiffeSo 

[0019] 

§tlELa-y Mi, ttMMftU X(«10ttt, 0>J * «\ OLED^ 1 «| & ft £ M 
[ 0 0 2 0 ] 

*X*-KS0LEDfcO^TK»*ffi**flHb*Sfe«>lcH:, SfcSgttS&^fciifc&^SE 
H -V bT ftg & PI D 45- * It ELn x y b*I< tScfc^SSti*. «■ *r 8 ELx - «/ F © » s ft 
5 0 0 nm* I i t ^ C J; ^ffS L < , Cil* 2 - 2 0 0 niOllft 1 1 ? C t tf-fff $ 40 

£0. 1~1 OOniOlBrtttSCktf-HiFH^. 
[ 0 0 2 1 ] 

73 X - KS OLEDfc $5 «• § M 1$ ELX - <y F © ft Si , WaiWfct42fi(±*?36So # X - 
HS0LEDK:*^**«BL3.-y F ffg&J* (^feed/A) * ft ± * ■& , Xii«*fb 

[ 0 0 2 2 ] 

a5hT^SJ:5K, MM©0LEDtt, 7/-Ft, ^^^f*fc^ * V- F t T'tf fig 5 
tltl^o *SSTOKl43lt5 * V- KSOLEDtt, 77 - Ft, II SSf O & Wt ELn. - y h £ % % 

aoiisa-7hk, *y-Kfc-e«^*nTfei3, ^ ® g =l - v f ^ * a x y - f s ol 50 
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EDfc 43 tt § if Sft^t t * § o 
[ 0 0 2 3 ] 

i 3 2rti P mv-7 h^mm i 3 3 *^ -e $ « 0 niF-^niu 3 1 tt , ^ $1 

ELa r. y h O 7 / - K llfc fe S ETLt WSE t ^ * IT p I H-7 1 3'3tt, tlE 

U-y h<D* V- K fll 26 SHTLt »»*-*. nIK-7ht»Itt, PK-T31I?$tM 
Ilc«i*»fct7taAt5J;5 1i:itfh5. p S! F - 7 s h MJf » > Bi & T 3 IE ?L (ft £ 
Ita$WtIE?L*aAtSJ;5li:ltfn5. £ «S a n <y $3 ^ T ft S © W ® M % m ffl 10 
T 5 © fci: , nS!K--^h*»Mi:pjS!K-^b#«Ji4:<DIHnfiBc01»*ffiSa*XttS 
jSfcBfritf § fcbbT*& % a * X*- F5S0LED<D»ft1*te*««Ff S fc * , CCiiinSftS 

* 5 T?ftV» fcB»*'BEtf±J*b, SfeftlH^^fiTLTLS 5. b ft o T , Hi" 
iSBIli, X ^ b ^©BTSmntfe^T 9 0 %£L±.(DKMmm*^? 5o Si^ffii 

StfSS. #fc*»JltttfafclRbT£<fc*«tf**-^0T?, fc o ^ T fe « Mfb 

t 3 & 9 tfi tb % o 
[ 0 0 2 4 ] 

nSH-^htai.tli, 3Rltf»lttT?S5, fro, fOtflft^±tLTl? 20 
t bTMgftdl&tttf'jBjaSftJB CtlcJ;oTft4«ni, 

US ©US 18 K-^y KO»aERtfW»ttfc:«SLT, SKlO»tttl4*i#ttfr5»fttt 
£ © IE H £ i: Df# 3 <, BH«fc, pSF-7MIIi:(i N SII^iittTSD, fro 
, f LTiEJLTfft* c ^IttSo F-^>h^6* 

[ 0 0 2 5 ] 

#51ilSa - <y ML»U5nS! F-^HlIti, h ^ft < t fe l 9© 30 

niH-/^>F%^tf 0 n gy F-^Mait^snsihx h*m«. b< 

fclt^^ttttX 8* ft c0*xhtf**#S?ttj££$Sbf#se:£:tf 
»H^c - y h fcfctt § p §U F- *7htl«fi'Rtfi!>4<k 

& i i©pi F-^y F^ttfo s»*xh#»tt, is # ? tf s- 1 b < it m id- ? # » x t± 

^ft£©ii^«#ty 0 c h*J»*<iE?LII3aS*5£a M#S C fctfff S U\ -fit 

\ nSF-7Ft!I(0feJ6O*XF#fl}; P iF-7Ftll<D/cJ6©*XF#flt(i 
, £ 3f © 8 H fr 3i 5 ft J6 > Jl&SfeOt&So b fr b & fr & , l^tiot, 
* , nSlF-^ , h*iIJiXttpS!!K-yh*«JI©V'»fht*^Tfe*XhfcbTffi 
fflftstotfis. c 5 b m « & ie ?l x m ? © if ."6 & © ft fe 5 s f § C t fr T* S 

?m&&, 0. 0 1~2 0#:^%©|BHrtt-r§c:i;^»$b^o^5i^a->yh(7)^f* 
ff « , MM W fc tt 2 0 0 nm?fe lt'$ !), jff S b < » *$J 1 ~ 1 5 0 nm© IE ffl F*3 T? © § „ 
[ 0 0 2 6 ] 

/1/XS8-K FP*i/*/'J» ^-ng#:©^b-h^lib46i:-r5^«+b-b{b^ + ^ 
/ K ^ {b fti , 0!! x. }f F 'J X (8-tFn^^+yjy) 7 ;1/ 5 - 7 A , T* S 0 
SHT, Tang© * H # If fg 4 3 5 6 4 2 9 HJ1 M « IS fc 2 ft X 1^5 8 7 ^ ^ X y ^ 

Van SlykeP. © * H # fF ^ 4 5 3 9 5 0 7 ^BMtElHl^tlTV^g^liliS 50 
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Btl§ 0 J/ n - ;l/ B§ * # , m*.t£, ftEBB (Applied Physics Letters, 80, 189, 

2002) Lfc2,5-l£X (2' ,2"-H fc° U S> y -6—f ;!/ )-l , 1-5? * f- ;!/ -3 , 4- 5> 7 x - ;V 5/ 

[ 0 0 2 7 ] 

, f±*IS^4. o e v*iTg^iIX(i#Ifk#ft^^Sti§o m\zmmr&Y-^y 

s, ntUfStfAny^ikitfa^shi, d&ii ns k-^> h©aa©ttn? rat 10 

, Li, Na, K, Rb, Cs, Mg, Ca, Sr, Ba, La, Ce, Si, Eu, Tb, DyX tt Yb&. Xf C ft 6 <D M 

TnIF-/^FtLt«ffl?n§«Sli:ti, «tt #31 & 31 tzM 1 ^ S n S o 

f S ft *6MeiM*X h *t L T < t t> -35 £ # % H- titf & 5 &^ C 

fc*MT£o IBJiffilfcLT, ex (x^-U^y*-*) -fF7f77Jb^ 

by (BEDT-TTF) , f F7f"77/W^> (TTF) K. tf * tl 5) © M 9 ft ^ 5 tl § 0 Si 
&?*7F£Dl^tH, SIF-^y Ki, ±fEf9^fnT£oTfej;<, S It M3 IS * X 

<£ 0 • 20 

[ 0 0 2 8 ] 

fE*g©0LED7*>W X KM 2 ftT V* IE SLUES tttf fttf* p S F-7° h WM^fcfe 

« O « Jl T? ft S « * B ? t O » tt^ b T v> * 3 fti « ? * 1 ffl « ± ^ * -T * 35 #* » H 
7 5 > ¥ 5 ft S o -OCDJgJifcLT, Xi7'J-;V75y, 09 A &\ 

t;7U-*75y, s> 7 y - ;u 7 5 > » h y 7 y - >v 7 5 y x a ff # ? 7 y - ;v 7 5 y 
T'S5a^T?f5o itt±ce^;nt'ii«nfc at; /x«^% < fc t-oojgtt 

7j<^^^S^^ty, ^©ffiOMft h 'J 7 'J -A/7 5 > tf, Brantley^ (*S#fF£t3 5 

6 7 4 5 0 ^R(fH 3 6 5 8 5 2 0 §Mf ) t|2l*ntl^„ «fc*J$?£L^Sg© 

gfil£75>ti> Van Slyke5> (*Iif^ 4 7 2 0 4 3 2 ^Sff^^ 5 0 6 1 5 6 30 

9 ^ 0J3 ffi » ) KiBt££ftT^£J:5ft, 2 tt±O^SHZ7 5 y3»^^Jf t 

o p!*Xh*f»i:LT*ffl«nT*ft3Stt)B = 75yo?5lc!fIS:ij||i:LT, Xi 

an, Z.ffi (Advanced Functional Materials, 2001, 11 (4), 310-314) K 12 % $ tl T ^ § 

J;5ftX*-^-XhJg75>tf*lf6n*o ^S£ii:LT, N.N' -5> (t7^y-l- 

-r;l/) -N,N' -5? 7 x x y i? i? y (NPB-) , N.N' -i> 7 x x ;I/-N,N' -If X 

xX;V) -l.l-e7xx;I/-4,4' - J?75 > (TPD) % N , N , N* , N* -T" F5t7f ;1/ — ^ y i? 

y (TNB) Rtf 4,4* ,4"- h 'J X (llj-'77i-il'75/) MJ7i^;l/757 (TDATA) # 

en*. »3i^it^©^H75yRy : *fg0^o±Mtt, T^fi?n§^t:FD7i 



U2J 
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lit 1 ] 




[ 0 0 3 0 ] 

R, it\ 7j< me , Anyv, # ft % *»8fe L < tti«o«*I7S 1 ~ 2 4 ©7;i/ + ;i/ 
, KfllC?^ 5 ~ 2 4 or U L < iiift7 U - ;K Mitt L < «MMS1, 7 

;b - ,\y t l < H SI 7 ;l/ >r - ;u > 7 ;V a * ^ , 7'J-;U*'>, U<(i7;yt*S§ 
fr, 3Ui R 2 tca*gLT5*t.L<fi6«03S^*JgBgL, 

R 4 « > * ft , nnyy, £ ft > ^^St'L< S l ~z 4 

> I^fSfC?^ 5 ~ 2 4 0 7 'J fe L < &BSI7 U - ;W SUS^t L < ttBSlftJR3L 7 
;U ;l/ fe L < « W Si 7 ;]/ =. ;V , 7 ;!/ 3 5/ , H<ii75y?S5 20 

AN 3Ui R 3 KifiLT5lfeL<»6lO«I§«figb, 

R 5 , 7j< m % An^V, £ ft , # # ft fe L < li 3R o K |R Jl ? R 1 ~ 2 4 o 7 ;V * ;U 
, iii^t5~2 407'J-;HL<(MS7'J-;K L < ttB&ttJRST 7 

;V ^ ;i/ fe L < it B SI 7 ;l/ ^ - ;l/ , 7^n + ->, 7 U - ;l/ * * f , U<tt75/f$5 
*K X » R 6 ClgLT5lfeL<ii6l©H^»^l, 

R 8 it, 7km, A D yy, #ft, ^»Sfeb<tt«tt©«JISJK ; ?»i~2407 
N 5 ~ 2 4 or 'J L < & BS17 U - &lHSfcL<B:BSI«JRSR, 7 

;V - ;l/ fe L < ti fl SI 7 )V - )]/ , 7/^*->, 7!)-^**^, tl<!i75;T^2 
*K 3Ui R 7 tISbT5lfeL<ii6l©Ii$iib, 

R 2 Rt>'R 3 ti, 7]<H, #« % ##ftfc L < &SS«Oj^fSl!?i5 1 - 2 4 30 

©7/^/K a d y y , ^ig?S5~2 4©7'J-;H.b<ii|i7U-;K feSSBSfc 
L < fi B SI II X BS , 7 ;V ^ - ;l fe L < &i B SI 7 ;V ^ - ;V N 7 )V n * <> , 7'J-;^^->, 
757, f'*7'J-;l/, U<(if*7;l/*;H^^\ X(illSLT5lfeL<}±6l 

cd m % * m $ l , 

R a Rtf R 7 tt, ^^ffiiCfc, 7j<JK, #ft, #£ftfc L < 3 « O M IK 1-24 

C7;v + )W Apyy, ^fg?i5~2 4©7'J-;HL<ai^7U-;K II iS ffl & 
L < ItWWkMMM, 7;^~;HL<(iii!7i^^iK 7;ba^y, 7U-;Vt^->, 
757, ft7'J-)k & L < ti ^ * 7 ;l/ * ;V T* & 3 , XM$£LT5M&L<y;6Ji 
Ofl^liL, fit 

R 9 Rtf R 10 tt, ^? 3f& . 7j<lS, #ft, L < tt««OK**?«[ 1 ~ 2 4 40 

(D7;HiK K*fl(?tt 5 ~ 2 4 ©7 U - L < ttBSir 'J - IliftBi&LOigSI 
II US SS , X it 7 ;b >t - )\> fe L < it M SI 7 JV >r - ;V T? § □■ 
[ 0 0 3 1 ] 

TSatfftfcffc&fc^Cfcfcfcift-r*. ^KSffilO-gPfcLT^ 2,3,5,6-f b57;I/*P 
-7,7',8,8'-ff7^7y + ;y^> (F4-TCNQ) O fi&TCNQO If O i 5 ^fc^fSHko" 
tls Rtf39t> FeCl 3 , FeF 3 , SbC 1 5 * O fill O & JR 7n d -7 s ^ fb t) O - §5 O <k 5 & *S ^ it 
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[ 0 0 3 2 ] 

L T > «I^n=!| 5 9 7 2 2 4 7 f WItKie««nT^5*a7 V h 7-fe 4, 
4-EX(9-^ij;W^/'J;l/) -i?7x-;I/ (CBP) ©J; 5 S#£oii^^V-;Hlft N R 

tf^B^fFlt 5 1 2 1 0 2 9 tiltlCiB««nT^84 1 4'-e7 (2,2'-f7i-;Ve- 

;i/ ) -l , r - tr 7 x - ;i/ © <t 5 a s> x ^ y ^ 7 y - u y mm ft *^ w 6 ft § # ^ en 6 k pi 

S It ft * V o 

[ 0 0 3 3 ] 10 

m n a - <y hEfe^Ttissisi 3 2 « , '> & < fcfe ia©MMf*3Uii*M 

2 att±fi*^t>^:fc fe©*^r«Jo #3i&¥*ifttt, l?i*K-;^F*t^ 

# 4 . oev*it'Sitnifs^si\ i?i^^-/^Ffryyii, m m # =? © m 

IS S! £ ®l 51 4: S ffi £ til 5lt i: <D M © x * ;V ^ 7- M t L X ft 3 0 * ffl &iSC#^ii , 

TcilfilMIt ($1, VWR Scientific Products© fij fr T* h % ft ffi Ji 81 * 3t ) ©IglVA®;, 

hvas, mvum, mviiAm, mvnikm, mim, mum, mium, mivmRzfmw 
mtemmztiT^%7zm<D<t&to(D*frc>m£z£ff-e%z 0 z. ft 5 ©ft j*ft 
Sftft, Sfbtt, iJHI, tftti, & ft feu fSHbti, Wb ti R -r ;wwb M 
tf fc c ft 6 © a -g- ft # £ S ft 3 0 c ft 5. © ¥ » ft ft ft l± , ft ¥ £ In ft fig T? h o T t, 1Mb 

f iitfl^S o T t <t l/\ f&feli, #£ft3&JiJa#tf3fi#jT*i&ofc!)fcSLfc!) L 20 
TVTfeit\ ^111 3 2l:#t;:fIS:S8fcLT, f- * > , 5> ;1/ n x 9 A , m 7 x 9 

a & x m , Eft, * fs^a, # y h, # y ? a , a st , = ft 

fflfctt&fcfcu -feUi/ftEft, KftgjRXttCft 50fi-&-1i:#*S.ftSo 

[ 0 0 3 4 ] 

5i^X">y Mc&l^TM&WffiSl 3 2 < hfe 1 «W±©&*#8*^tJ d 

h^Tf , Sze©Physics of Semiconducting Devices, Wiley, N.Y., 1981, fg 2 

5lHKiC«* ftT^« £ 5 cn^SttfiO*ft<i:t.llli4. OeViDl^tt 30 

[ 0 0 3 5 ] 

Jgjfeax >y h©«i6£3ibfc^®Jl 1 3 2 ©J¥£ 0 . 0 5 nra~ 1 0 nm©$5H 1*1 £ $ 3 
„ »H<li, ^MHte, M¥«ft©±l£«0. lni~5niT?J5tl, Sfe&Mttfc© 
J§£-»0. 0 5 n«~ 1 nmT & S o 
[ 0 0 3 6 ] 

a^n. - y h ©stuicji Lfc^sji i 3 2 (4, mmmm, m^^~L,m^mxi±^ ty 

Z>mMn-&\Z. & -3 T in I USHt S ft S C L^o 
[ 0 0 3 7 ] 40 
*38iC*X^r-FS 0LED« , A V - FO^f ti^gfiHt^Tfeil^ 

tlS^*ft*fe©TfttftVo S £ « , IHSft8»)IS3Jl(Jfctt#LT, 3 ^ tt X tt ^ 3 
© ^ T ft ^ T* 3 d 4: T* § S o SSI:j> L T ELfg 3t II g 1" 5 ±i ^ H: M tt * s M S ft 

TELfg^^M^t- 5ffl&©»£fctt^ JSgp^#ft©M}ltt^rp E Illt:^5&^fci6, MTttt 

75Xf-y^ ^agf*#^, ^7 5-^7StflBiS#fi^^Sn5*', C 

ftSfclSSttSft&^o t?H, coia&f^WxlfiEtB, jg)fc1t©±gPS8i*S 50 



U4J 



[ 0 0 3 8 ] 

7 7- F 1 1 0 ilh*^LTEL58%*I*t5i^fcl4, ^MftMLTMS^X 

it<fy^n^lft.i (no) , -< s> £ a M «& 8 ft & (izo) RtfH<fc»T* & § #\ 

i:LT7;l/5-^AXfHyi?^A*K-^UfeSfkIiS, V ^ * */ >7 A y V t> A & it 

m^isyitm, Rxfmitmme £ 5 r^^m^itm^r 7 - f t lt s c &t? * s 

o *V-K*S*'^LTO» ELfg 3tt ^IStSffl^Ol^ttt, 7 7 - F © jg 51 tt fct ^ H 

So c © 5 a ii it fpi w- © « ^ © m t l t , & , ^'j^n, t'jyfy, ;<5';ns 
tfe&tf^tf&ns*^ cn6Ki8£tt«ns;^. jHfififtyy-Httfltt, a & ft t* & 

oTfc J f5f4<Tt, 4. OeVi!)*^tl:*BSt*t«. 9f L^7;-H#8tt 
# gt © ^ -f n frK «t o T ft « 5 n « o 7/ - Ftt, l»07*hUV^77SlcJ;oT^ 

[ 0 0 3 9 ] 

# £ & g 1? & S It T* % ^ , IlS@©tlELa--y 7 / - F 1 10t|« 

5 fcHIL*«»*SC fctfblf LtftffflfcftSo HILfi, l&i!©^$§jf ©^MBfiS'M 
eft&L, frO, HTL^\OiE?LftX*ffiJftt" * c fcfc J: ») , ax*— K SOLED© Kft*E* 

7 2 0 4 3 2 € HH ID m K §3 « £ ft T ^ § # ;l/ 7 -Y 'J y % it 1=r ft > * H Wr fF % 6 2 0 8 0 7 

175>, 0U*tf, X^-^-Xhr^V, TDATA(4,4' ,4"- F U X [(N.N-S? 7 i-^75 
/]b'J7i-;l/75y)id'*lf5n5ff, c ft 5 fc PI £ » S ft * tlELf;W7l<:t 
1T?S5C i: tf&^SftT^SBijOftfr D ©ZE7L&Attfcm#>\ ©J *N # ft tB M & M $ 0 8 

9 1 1 2 1 ^ ft tf flfl Jg 1 0 2 9 9 0 9 * m IN 9 K IE ffi, t ft T V § » 

[ 0 0 4 0 ] 

^SIELO. - y F © HTLli , ^I1IH75 y © «fc 5 ft '> ft < fc -fe 1 ffl © IE ?L $1 ^ '14 fk ^ 

?>8^itv^ 3mmmj%^% ifflJK±fr^"r*fb-&»T?*«i:is*nso - ■=> © ib t 

LT, ffiHZ75y{i7'J-)V75y, 00 fcf , t;7'J-iP75>, i?7U-;l/7 
F U 7 U - ;V 7 5 y X « IS # ? 7 U - ;V 7 5 > 7? & § c fc T? f 5 □ F U 7 U - ;V 
75y#IftO«tf, ^H#ft^3 1 8 0 7 3 0 # (K 1 upf e 1 & ) fc ^ 5 ft T V"> 5 0 1 W_h 

» S ft F U 7 U - ^ 7 3 y •& > Brantley B©*lfttl 3 5 6 7 4 5 0 §Rtfl^3 6 5 

8 5 2 0#fc:iBJK£ftTt/'>5o 
[ 0 0 4 1 ] 

i*>»$LV^a<0»*I»H75>tt, *H#S^4 7 2 0 4 3 2 §St}'il5 0 6 

o HTLfi, £#«8H73 yfc£»0*#Xtt«£toTteJaT5 t fctf *fflft^ 
flSH75yti^tS 0 
[ 0 0 4 2 ] 

l , l- 1£ X -p- F U ;U 7 3 J 7 x - )]/ ) ^ n ^ + it y 

1,1- e X (4-^-p-F U ;V7 3 7 7 x -;l/)-4-7 x ~ )V is >7 D ^N + -9" > 

4,4' - U X 7 x - ;V 7 3 7 ) ^ 7 F U 7 x - ;l/ 

^7 (4-^7 f ;V7 3 7-2-7 f ;V7 x^;V)-7 

N.N.N- F U (p- F V fr)7 3 y 



rib j 
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4-(s>-p- b U ;V7 5 7 )-4' -[4(-7-p- b y ;P7 5 7 U ;H X y 

N.N.N' ,N' -r b 7-p-h 'J ;l/-4,4' -v , 7 5/ e 7 x — ;V 
N.N.N' ,N* -fF77i-;H,4' -5> 7 5 7 If 7 x — ;V 
N.N.N' ,N' -fb7-l-t7fiV-4,4' -5> 7 5 7 If 7 x - ;!/ 
N.N.N' ,N' -f b 5 -2-7^ 7 ^;V-4,4* / H7i-;I/ 

4,4' -1£X [N-(l-f- 7f;l/H-7 x — ;V 7 5 7 ] e 7 x — ;V 
4,4' -e X [N-O-f- 7f;l/)-H2-t7f;l/)7 5 7 ] e 7 x x ;V 
4,4" -ifX[N-(l-t7f;l/)-K-7i-;l/7 5y]-p-^-7i-;V 
4,4' -If X [N-C2-^ 7 ^;l/)-N-7 x r. )l 7 5 7 ] If 7 x - )l 
4,4' -k"X[i-(3-7'fet7f-il/)-N-7i-;l'7 5y]^7i-;V 

1.5- ex [I-(l-f 7f;V)-N-7 xx;V7 5 7 ] ^ 7 # U ^ 
4,4' -ex [N-O-7 y h V ;V)-N-7 x x ;1/ 7 5 7 ] e 7 x ~ ;P 
4,4" -e X [N-Q-7 > b U ;V)-N-7 x x ;!/ 7 5 7 ]-p-# — 7 x — fr 
4,4' -e X [N-C2-7 it>HJ ;V)-N-7 x n ;V 7 5 7 ] e 7 x - ;V 

4,4' -ex [N-C8-7 ;i/t;V7 yf-;i/)-»-7 x =. r $ 7 ] e 7 x - ;v 

4,4" -e X [N-(2-e U - ;l/)-N-7 x -;V7 ^ 7 ] e 7 x n;V 
4,4' -ex [N-(2-t" 7 £ -b^;l/)-N-7 x - )V 7 5 7 ] e 7 x - ;V 
4,4' -ex [N-(2-^ U l/^;V)-N-7 x =-)17 5 7 ] e 7 x x ;l/ 
4,4' -ex [N-Cl-3 P *x;l/)-N-7 x -)V7 5 7 ] e 7 x x ;l/ 
2 , 6-e X 07 -p- b U ^ 7 5 7 ) i- 7 # U > 

2. 6- ex [-;-(i-t7f;i/)7 5;]t7^> 

2, 6- ex [N-(l-t7f;H-N-(2-t7f;l')7 5/]t7^y 
N.N.N' ,N' -f F 7 (2 - 1 7 f )V ) - 4 , 4" ->7 5 / -p-^ - 7 i - ;!/ 
4,4' -ex {N-7 x n;l^-N-[4-(l-7" 7 f- )V ) -7 x =. )]/ ] 7 5 7 } e 7 x r. ;V 
4,4' -ex [N-7 x n;l/-N-(2-e U - ;b ) 7 5 7 ] ML 7 x =. ;1/ 

2 ,6- ex [N,N-y(2-t7f;M7 ;y]7;Hvy 

1,5- ex [F(l-t7f;H-N-7 x-;V75/]t7?Uy 
4,4' ,4"-b U X [(3-7 ^;V7 x ^;b)7 x ^;b7 5 7 ] b U 7 x -;l/7 5 y 
[ 0 0 4 3 ] 

SiJ^S^o^ffl*lE?Lli^ttM^i: IT, Iffli^I 1 0 0 9 0 4 i ^icfaflBSftT^ 

3lKi^tt5fSMZ7^*ffflbTUl\ ££lc, # U (N-ez;l/A;WV/ 
-;V)(PVK), # y * 7 x > , *° U e n - ;l/ , # U 7 - U y RtfPEDOT/PSSi: fe tStlX 
^ 5 # y (3 , 4-x fl/>';**i/fiJ-7iy)/*'J(4-Xfl/y7;P**-h)<Dj;5JS;3 

[ 0 0 4 4 ] 

}R S # fF It 4 76 9 2 9 2 & |W]|g 5 9 3 5 7 2 HJtffiJ* hT^5 i 5 t, * « 

bttfcfci^ »a-r5«?»SStt#», ±MLfdE7Li|iMtt^H-, X » IE JL ff- IS^ * 

Kttftl«^51tfh5tf, 'Jyfttft^ft, i^if, HR&MS 9 8 / 5 5 5 6 1 -3 
v M00/1 885 1^ % ^gOO/ 5 7 6 7 6 ^StflS 0 0 / 7 0 6 5 5 §tfB8 
*hTI/>5i3 4i»4I«*fetI?*«. F-^nii, *X btttt*. 0. 0 1 ~ 

7 ;u * i> y jf» # y e r. ;i> 7 y - u > ( ®i , #y(p-7i-uvif-uv), ppv) © «t 5 * 

I^fSS^ffflt 5 £ t fe So flE#?*X b b-^y b 



{lb) 
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K-/^h*f!tlllt5i:t, RT i£ T? & § o 
[ 0 0 4 5 ] 

K-^yhfcLT©feil£M1-£;fci6©K&liM, ii^#?©«M£#liI i:« 

5 o * X h a K - ^ V h # ? *\ © x * ;l> ^ - & M © % ^ fb £ il § Tc 46 £ (4 , SiF-^ 
y h ©My v 7°Mx bttSofftJ: D fc/hS^ t tA^I^ft^S, U yfttt 
ft ft © if t It , *XFOHiii^J^'-|fi^, *Xh*6F-/OF'\(Di^;b 

[ 0 0 4 6 ] 

Wiltt^^StlTV^^^XhRrffg^tt^^fcLT, ^l#|f^ 4 7 6 9 2 9 2 H 
£5141671*, iS 5 1 5 0 0 0 6 §', IH!g5 1 5 1 629^ [r1^540570 
9 ^ 1^ 5 4 8 4 9 2 2 ^, 1^^5593788^, 11 5 6 4 5 9 4 8 ^, IrI I! 5 6 
8 3 8 2 3 11 5 7 5 5 9 9 9 1, ^^ 5 9 2 8 8 0 2 B^ 5 9 3 5 7 2 0 §, 
H H 5 9 3 5 7 2 l^StfP^6 0 2 0 0 7 8 f tgf^ nt O tf 5 tl 5 

c n e k is s t± $ n & ^ '„ 

[ 0 0-4 7 ] 

% i t & m © m * s * o 

CO-l : 7 ;!/ 5 - 7 A h U X * * f y C S'J* , MJ X (8-+ /'j;5h)7;V 5-^(1 II 

)] 

CO-2 :-7^**i/nt"Xt + '>> C Bll 45 s If X (8-* ;'J/7h)V^*i/^i(II)) 

co-3 : ex [^v!/(fi-8-*; u y 9 niEft(ii) 

CO-4 : tiX(2-^f;I/-8-* y V J 5 h )7;V 5 - 7 A C 1 1 1 ) - /» V X (2-y f-;V-8 

co-5 uyynf'jxt + '>> c bu * > h u x (8-* y u y 9 h ) -f y s> 7 a ] 

CO-6 : 7 ;V 3 - ^ A h 'J X (5-* f- ;l/ * 3- > ) [B!l* Vi h U X (5-y f- ;!/ -8-* 7 U y 9 

h )7;V3 - 7 A (III)] 
CO-7 : U ^ 7 A * * S/ > [ BU £ > (8-+ ;'j;7f)'Jf ")i (I) ] 
CO-8 : if V 7 A * * *> > [ BU 45 > (8-* / U y 9 h ) *f U 7 A ( 1 1 1 ) 3 

CO-9 : [§!J£, fh7 (8-+y 'J/7 h )*J)V 3 - -7 A (IV)] 

[ 0 0 4 8 ] 

*rfflfc*Xh#ft©BU©«3£i:LT, * B ft fF ft 5 9 3 5 7 2 l^fcEttSftT 1/^39. 

io-s>'-(2-t" 7f;v)7yb7-fey&u* ; e0l#ftoj:^j7yh7*yiif*, ^a#fF 
is i 2 i o 2 9 mcmmz nr^ 7s?- v fry v - uymmw, m tf k 2 . 2* ,2" - (1 

,3,5-7 x- i/f) h u x [1-7 x^^-iH-^yXV 5 «t a&^yX7V'-;H 

sitttf^tf^ns^ iin5ti£(isnsv\ uvfttfifftci^tii, #;wvy- 

[ 0 0 4 9 ] 

tffl^S^6F-^y httt, 7yF7-b>, r^tv, t^yfy, ^yby, ;u 
7"i/y, ^'jy, a - $r 5 y > 4r -r 2 u K y , *>i/T y *i-i>y\£5y, f t^7>, 
^'j^f y, tf y >j 7 A a tf f - r tf u u 7 A © & <b -a- * © fl! # f* » 7 ;v * u y m W ft > ^ 
)j77yfyiift, yf/^'J uyiifts ex ( 7 - ;v ) 7 5 y * 7 ^ {b ^ m , 

[ 0 0 5 0 ] 

* 5§ BJ! © * a EL3 n y h © ETL* IS -T S <0 ffl ^ 5 © t » * L ^ * Bt ff^ fig 14 ^flH, 

**z/y mm 8-* y u y — ;v xtt 8- n Fn + y + y u y ) ^ngfto^y- h^acfc 

fc-f«&H*U-h{fc**->y^K3Mb-& ! »-t*fc3o iio^ftffc^lli, «?©aAR 



U I) 
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[ 0 0 5 1 ] 

^©ffi©«?$n13M'l4Mi: LT, *H#fFl! 4 3 5 6 4 2 9 fB*£ £ ft T <^ 3 &g 7 
^>*x>ll#, Rtf*.ffl«Pfl : JB 4 5 3 9 5 0 7^tE«*nT^*#aa3lS«Sffi«fll 

[ 0 0 5 2 ] 

"T § «t 3 fc § C £ L If L Mffl £ ft £ „ EILli, ETL^\©«?a X%l&W L , 

ft~D s MffcfcflS&SCfc^ #*<Jr- KSOLEDOKttWEEfcffiTS-fcSOfcfiifc^c 

{±mmik ( < 4 . OeV) & Ji £ tf , ± 13 © ETL1 5 & 3 D * » EL3. ^ y h K: * V T tt x 
»2t5i5fc, »J0M«?£A#fctftffli So 
[ 0 0 5 3 ] 

ii t > -o , &$?ft££M^rtSo tia*y-K#8a, fg f± * H i& £ s ( < 4 . o 

eV) X«-&^*-&tfClfc^^^o »i4iV-KtfR0 1it, *Hf#fFi!4 8 8 5 2 

2 i ^mmwizmmiE n-c^ sM g :A g £& c*^** i ~ 2 0 %) *^trt>©tffc*„ ai 20 

C!ffIfti!K«D*y-F»»i:LT, *i»JI (&L ETL) lcgLT^S»^^«EILt, C 
nJ:DiV>IItt^II% + +'^LTS:5ZUgA^inn5. £©*£, MEIL& 

fgft»Pic©^«X«^JS^^#tf c L < , *©*§££&, SlJ;5li^t7 

7 5 7 2^WIB»t|B««tiT^«, LiF^Jlfc C ft <fc D JP Wljf £^-£Tft S ©tf& 
i> 0 *<0fl!l<0*ffl**y-K#»©-bv hiiLT, * H # If 31 5 0 5 9 8 6 1 # % 

0 5 9 8 6 2 §StfHS 6 1 4 0 7 6 3 §M fE^lS ht^ 5 O^f If 5 tl5 

[ 0 0 5 4 ] 

c © «fc 5 ftffl5£©±^£, &Mtf*< ftttftfcfft Bftv^, X«aW¥«14il 

, fffffi 4 8 8 5 2 1 1-9, *llffil 5 2 4 7 1 9 0 ^, *lifl 5 7 0 3 4 3 

6 7RH#fFg! 5 6 0 8 2 8 7 *H#fF^ 5 8 3 739 *I#I^ 5 6 7 7 

5 7 2 ^, *l!ffl 5 7 7 6 6 2 2 ^, *B'#fF^5776623^, * H If H 5 7 

1 4 8 3 8 §, *||ftl 5 9 6 9 4 7 4 ^, *| tff^ 5 7 3 9 5 4 5 ^H#ff 31 
598 1 3 0 6 § ( SI # If 31 6 1 3 7 2 2 3 ^, * H # If 31 6 1 40763^, * H # 
WI 6 1 7 2 4 5 9 f , KMW If 1 6 2 7 8 2 3 6 ^, 3fc H # If 1 6 2 8 4 3 9 3 ^, JP 

3 2 3 4 9 6 3 fRff*f»ttSl 0 7 6 3 6 8*fc#L<IB«*ftTV»3o * V ~ K # 
JftfcU *?t?-AM&, ^SXttfb^WaffifigSSt «fc 0 40 

S*5:fcWifiT63 0 *H#If3l5 

2 7 6 3 8 o m&v mwwm mm^mm o 73286 s ^ra»»tia«o-#s!->+ f- 

Jift]©;£8;ic«fc!K ^if-ytiBiSSftTU^, 

[ 0 0 5 5 ] 

IptioTIi, UT, WilELa- y LELfc ETL* / i: <0 
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f^UXtO^TH, ffll * «\ *H#fFtHIl&Mfg2 0 0 2 / 0 0 2 5 4 1 9 f , % H # 
ff! 5 6 8 3 8 2 3 f, M 5 5 0 3 9 1 0 ^, H 5 4 0 5 7 0 9 f, M 5 2 8 3 1 
8 2 -5f % A ffl # fF £ 1 1 8 7 2 3 5 # R |Wf £ 1 1 8 2 2 4 4 ^ £ f 3 ft $ ft T ^ § „ 
[ 0 0 5 6 ] 

E±»Xt4iE?LlfijhJI**fflfSeit3yT?*5 0 * H W It tUSi & H £g 2 0 0 2 / 

0 0 l 5 8 5 9 tl:!a8StiT^5J;5t, IE ?L PI it M » , 'Jy^tt^^ftf^W 

[ 0 0 5 7 ] 10 

i^'jY-ffe^l^ K & , »3Wf5f*ffitf*fflT?aB*3^, * (D m <D 75 & , ffll fi\ X ^ y 

Vt-i/- hj!p6 0!»«i?jS*»fflf S c £ fe Tf # * „ ilfStJ: 
W 8 tt > WAtf, * H Wtt* 6 2 3 7 5 2 9 ^ W IB » E« * ft T * «t 5 t , £ > * ;!/ 

o*-FX!iFt-'>-H^3-f^?LTtn\ * - y fb # # N * F - v 

X -#S->tF-V7^ (*ltltl 5 2 9 4 8 7 Of) , F + - i/ ~ F S> © ffi H 20 

mmmmm&mmw c*a#fFig 5 e 8 8 5 5 1*, mm 5 s 5 1 7 0 9§Rtf^i6 0 

6 6 3 5 m) tttft^f^fxy h& (*H#fFl!6 0 6 6 3 5 7f) * ffl ^ T fr * 3 
[ 0 0 5 8 ] 

£ ^ £ ©OLEDx'W XttH^Rtf /XttllJPffcfcf L T ^ S tt * ^ "T , llXtt/ 
;l/d>OJ:54^iStt*I«t*^T, 7^5t, fit IK * )V */ t> A , £ b 

S/y*y;I/, ■tf*7'f-K 7;l/*'J^IHtft, 7 ;V * U ±a&M IK fb M , X*7i 

- ift WT? & & „ &Ai£&tfiejft&fcLt\ * B If ffF fg 6 2 2 6 8 9 0 f 0J5 3ffl» IE * £ ft 
T^S^f&tfaPtf&ftStf, Cft&fcEJtttStiaVo S6t, S»fi*»»T?tt, MA 30 
fflfcLT, SiOx, T-7ny (fgil) Stfii/1^73iSi(Dj;74A'J7I^a6 
ft T V> S o 
[ 0 0 5 9 ] 

*»HB©0LBD7*^^ Xtt, SrStiO^olftt^SfcSftft, M fti <D & U % ¥ $J H % fJ 
ffltUttft-n. Z. ft (i , S 3t 14 £ ® A ft T S ft ib <D M W <D ft 51 f t , Ilft5 7- 

Ii7^;H©##^St^ft5o ift'Wttt, 7 f ;l/ # , M ft ? R tf S » X » 5 if 85 ± 

* w ffl m jc *j ^ t § [ /a l # it si a » * © ^ © =pj ff % © ^ ± {* * * w«m#©-§Pfc-r 40 

[ 0 0 6 0 ] 

ft Fn7it^>3RpI*-7 h tt 8 © fig 

5? t F a y x f y m m 1* H 2 m pg 7? -a- f s c ft T? t 5 o £ 1 © n T? tt x 7'J-;i/ 
ft KD + S/R4i#fc7U--;l/f75/R#(4:i:©llllTf»^S*S*ff^ft: Fo7it > 7 

y$*fflik*n%o cti^cDtpmfcte, a«a^i»¥a*i(!i;ftH-ftafK{fc*sit^'ri/'»o 

T , Ji A O Pdfidt M A v 7° u y ?m -v N-T ;l/ * ;l/ fbX 14 N-T U - ;b ft * M t o Si , 
§l-7t FD7it^yIft^ft^5iJ^tSo 
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— ;l/fcKi££-&Tfl:'&ftv~xvil*l&3o 

[ 0 0 6 1 ] 
5,10-S^tl F D 7 1 1 '>* > (I) ©-&fi5c 

Mikulla, Markus, MulhaupU Rolf (Macromol. Chem. Phys., 199, 795-805, 1998) K 
[ 0 0 6 2 ] 

5,12-yt FD-^y!/[b]7xti ? >' (II) <D-£-J?£ 

S^I?HMT©^IJS7^X3^, 2,3-^tFn^i't7^1/> (lOg, 62.55 
, l,2-7i-l/VJ'75> (6.75g, 62.55 U€*) K tf N , H-5> * f- ;l/ 7 x U y (54iL) 
SAtife, J&iSSS L4tf £ Lfco KJSfc, T L C .( CH 2 Cl 2 : *\ 7 £ y / 1 : l 10 

) 2,3— ^fc HD^5/f7* ^WEJS-TSST? (~3^ffl) ggllLfco ffiSf 

^SPLfc^, h;l/xy (lOOmL) *jSinLTIl»5J'**ajiJlS?*«)fco F/HV (50m 
L) % x#y-;V (lOOmL) (50raL) Til^Lfct, ^^fe * ES^Ji £ > 

8ft*feH#ll.0g (iR*76%) *mit a 
[ 0 0 6 3 ] 

5 . 1 2- 7 t F n -2 , 3-^ ^ f ^-^ > y [b] 7 i t ->* > (III) <D^j& 

ilSItTOjtlS7773t, 2 , 3- fc: Fn + ->t7^ U7 (lOg, 62.55 U^V) 
, 4,5-7^;l/-l,2-7i-l/7'77 5 7 (8.5g, 62 . 5 5 U t ) K. tfN, N-S> ^ f- JV 7 - 
'J7 (54mL) fcAftfco M^tl^il^L^^S^^bfCo S JS * , TLC (CH 2 Cl 2 :-\y 
# y / 1 : 1 ) ~G s F'n^^t7^l/ytf^gP5lSt§^l:- ( ~ 3 H# RB ) l£ II b 20 

fco S»STf»3aibfc«, (lOOmL) ^illD LT@i^5XSIl?iT'ife/c 0 

FiH7 (50mL) , x#y-;b (lOOmL) RO^^F^y (50mL) T?»ii$LfcSK £#1*J* 
USEJSS^ $MfeH{*23.3g (IR$33%) £ ft fc „ 

[ 0 0 6 4 ] 

6.13- ^tFD-7^77'[b,i]7it'7y (IV) ©^fig 

liSIITOA)l77X3!:, 2,3-7tFo + 7t7^7 ( lOg. 62. 55 U 
, 2,3-^75/17^7 (9.9g, 62.55 & tf N , N- V * f- A/ 7 x V y (5.4mL) * 

Atift. S-a-^^jSiSRLa^&at^Lfco KJfc^ TLC (CH 2 C1 2 : --\7# y / 1 : 1 ) 
T? > 2 , 3-5? t F n * y ^- 7 * U y # £ ffi g JS f S £ T? (~ 3 B# |H ) E# L „ IfiST'S 
SPLfcm, F^X7 (lOOmL) SSiDLTHf ^*X3tIST*ftft. h ;l/ x y (50mL 30 
) , (lOOmL) Rtf'N^tV (50mL) ffi # L fc & , 4 $ 14j * * 2 $2 jft * ■& , 

&Hfe@#11.5g (11X^65%) ?:#fto 
[ 0 0 6 5 ] 

FD7it-77| (I~IV) fc*fc7y-;l/»fc0Pdtt«5S»*v y?ELfa(D 

(2.2^*) , tF'J7At-7F^-7F (3. OS*) > [Pd 2 (dba) 3 ] h U * (7^7i>'ijf 
y 7 -b h y ) -7M7'77i (0) (7t FD7it'7^||#i03t/l/%) , h'J-t-7f 
**77^ (PdM<D0.8iiM) S(ftF'J7At-7FtyF (3S1) £^gf$Atlfc 

o * x i - y * ffl ^ t is 7j< h ;i/ x y % m u , M-e?yii*-~fofrftrb\immmi£*£rco s 40 

[ 0 0 6 6 ] 

x.y-effiWLfca &^t*, y 4 A**-*- z *zkt? <fc <fti$L, ^©fgx # / ursa 

[ 0 0 6 7 ] 

tt±^¥II 2 (4lSt)^ F^xytigltsf^) 

E*SS-&«i*flffiff)SSii3ftb, © 7 ;V ^ - ^ Ji in © h ;i/ x y t* m W L fc „ tt * * 50 
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liLTSfelfticLfco C H 2 C 1 2 1 1 L T 'J A ^ -y F £ I L fc f , jS&fca-* 
U - x # U - £ It £ L Tc o 'N + -9" > £ > ZLT£.J$,Wl*Wm&-l>Mtbr&ftT*1& 

£ $ m z m m & xm #> x m m w k e ^ t fc & , t^tots^eoos'j h ;i/ © >u >r 

(train sublimation) t?#H£-£;fco 
[ 0 0 6 8 ] 

^fiSMi (<k-a-#J vi) 

±fE©-Jt8¥IH^ fk^t) (ID [3.0g. 12.95 U^;VL 4-7nth;ny[4.86g, 28 
.55 'J ^ b U 7 At-y h*5" F [3.2g, 33.3 5 yt;l/], Pd 2 (dba) 3 [300mg, 0.32 5 

'J f'J-t-yf;V*X7^ (M) S. h ;V x y [50mL] ^rf^ffl LT^ftLfc„ ft 

±tf#M 2 *«ib ^m'&Kik&mvitfn&mtet LT3.ig(M58%M#&n/co 

FD-MS(m/z) : 4 1 2 
[ 0 0 6 9 ] 
^M2 (<b£1fcVIII) 

±IB«-|S#!i^, fk-a-tl (ID [3.0g, 12.95 U 4-7 D t tT 7 x [6.63g, 

28.45 Ut;b]^ ^ h U 7 At-7* h K [3.2g, 33.35 yt;l/] ( Pd 2 (dba) 3 [300mg, 0.32 
5 U t ;b ] , h'J-t-7f;l/*X7^> ( K SS ) R if h ;U x y [50mL] *f|lTiILfe„ 
{±±^¥11 2 U M&fc{b£toVIIItf®fe@#i: LT5.1g(^*74%)|#P»nfe„ 

FD-MS(m/z) : 5 3 6 
[ 0 0 7 0 ] 
#$$J3 (fb^x) 

±fa<D-flfi¥M£, Ik^t) (III) [3.0g, 11.55 Ut^h 4-7'n ; Bt7^Uy[4.95g 
, 23.05 U h U 7 h t-7" h * i/ F [3.4g, 35 . 45 U * ;> ] , Pd 2 (dba) 3 [300mgs 0. 

325'Jt;H, h'J-t-7f;l/*X7^ (fttt) Rtf Ml/x:/[50iL]*ttJi LTgitLfc 

o ft±w ¥in i *mm u ff*atft;^»x^«fiH#fc LT4.o g (iR»68*)fli6n?fco 

FD-MS(m/z) : 5 1 2 
[ 0 0 7 1 ] 
^$tfU4 ({fc£*XIII) 

lfiC-8¥I*, fl^tt (IV) [3.0g, 10.65 'JtiV], 4-7* n * h ;l/ x y [4.0g, 23. 
45Ut;H, thU 7At-7h + ^F[3.2g, 33.3 5 'J^W, Pd 2 (dba) 3 [300mg, 0.32 5 
■Jt;l/], F'J-t-7f^*X7^> (ftft) Rtf h;l/x>[50«L]*«IfflLT*«Lfco ft 
±lf ¥>■ 1 Mffl U MfcKfc^lfcXIIlffftfeBU* i: LT3.2g(M65%M# 6 nfco 
FD-MS(m/z) : 4 6 2 
[ 0 0 7 2 ] 

#M 5 -(ft^tlXIV) 

±IB©-tt¥W*, fb£*B (IV) [2.6g, 9.25'Jt;!/], 4-7ntt7^y[4.flg, 19 
thiJ7At-7h + ^F[3.0g, 31.25 'Jt;H, Pd 2 (dba) 3 [300mg, 0.325 
F'J-t-7f;l'*X7^ (ftffi) & tf h ^x y [50mL] L T M L fc o ft 

±if ¥i i u mm'&Kit&wnvtfm&mifct LT4.2 g (nx^85%)#p>nfc„ 
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ft t LT5.0g(M54%)|# 5 n^o 
FD-MS(m/z) : 8 0 2 
[ 0 0 7 5 ] 

[ft 2] 

10 



H 




ccC * IX) - caio 

ft 




30 



(l-IV) 



[ 0 0 7 6 ] 



KID 



JP ZUU4-^ai4Uy A 2UU4.1U. / 



lit 3 ] 











(V) 


< > 


(VI) 




(VII) 




(VIII) 


H 3 C CH 3 


(IX) 



[ 0 0 7 7 ] 



JP 2UU4-28I4Uy A iUU4.IU./ 



lit 4 ] 



'H a C CH 3 


(X) 


H 3 C CH 3 


(XI) 


H 3 C CH 3 


(XII) 




(XIII) 




(XIV) 



[ 0 0 7 8 ] 



U4j 



JK iUU4-2BI4Uy A 2UU4.IU./ 



I it 5 1 



H 3 co— / ) — ( , — ^ 


(XV) 




(XVI) 


£ 3 * 

H 3 C CH 3 


(XVII) 


0 Q 0 

H 3 C CH 3 


(XVIII) 




(XIX) 



[ 0 0 7 9 ] 



iY /UU4-/!ai4Uy A iUU4. II). / 



[fb 6 ] 



H 3 C CH 3 / \ 


(XX) 






(XXI) 


o o 

\ / 


(XXII) 




>c 


(XXIII) 


H 3C A_ 


V CH3 

AcH 3 


(XXIV) 



[ 0 0 8 0 ] 




0 8 1] 



[ft 8 ] 









(XXX) 


/^X /"A «i 

$ 


(XXXI) 


CH 3 CH 3 




H><>0-\ 

[•Bu IBu 


(XXXII) 






ft 


(XXXIII) 


p. 

66 


(XXXIV) 



[ 0 0 8 2 ] 



[ft 9 ] 



/=\ ) ( /~\ 

ft 


(XXXV) 




f f 

CH 3 CH 3 




10 


ft 

t-Bu f8u 


(XXXVI) 




A \=/ 

s s 

rS ^ 
u 


(XXXVII) 


20 




(XXXVIII) 


30 


U 






s s 

66 






o 

O-w-O 

& 


(XXXIX) 


40 









[ 0 0 8 3 ] 



JH iUU4-2S14Uy A ^U04. IU. / 



[ it 1 0 ] 



CM 


3<3 


(XL) 


H 3 c' 




(XLI) 


/~\ 
\J 




(XLII) 




CH 3 


(XLIII) 




(XLIV) 






(XLV) 



[ 0 



0 8 4 ] 



UUJ JP tUU4-ZX l4Uy A iUU4. IU./ 

[ ft 1 1] 





(XLVI) 


rfb 


(XLVII) 




(XLVIII) 




(XLIX) 








(L) 


H 3 C CH 3 





[ o 



0 8 5 ] 



u u 



JP /UU4-2«!4Uy A 2UU4. IU./ 



[ftl 2 ] 



Q ^ 


(LI) 


Q 






(LII) 


o 






(LIII) 




(LIV) 




(LV) 


CI 


(LV1) 



[ 0 0 8 6 ] 



If iUU4-i8l4Uy A iUU4. IU./ 

lit I 3 ] 



/=\ ) — ( /-\ / 


(LVII) 




(LVIII) 


CH 3 


(LIX) 




(LX) 








(LXII) 



[ 0 0 8 7 ] 




[ o 



0 8 8 ] 



[ it 1 5 ] 



H 3 C CH 3 


(LXIX) 




(LXX) 




(LXXI) 




(LXXII) 




(LXXIII) 




(LXXIV) 




(LXXV) 



[ 0 0 8 9 ] 



[ { t 1 6 ] 





(LXXVI) 


H H^ N w M -0~ CH3 

% 


(LXXVII) 


Q-«. 


(LXXVIII) 


6 

op 

HjC— N N — CH 3 

O-O 


(LXXIX) 


h 3 c / y 

H 3 C H 3 C--N N-CH, CH a 
CH 3 


(LXXX) 


1 <-hr 


(LXXXI) 



[ 0 0 9 0 ] 



lit I 7 ] 





N-CH 3 

6 


(LXXXII) 


( 


6 


(LXXXIII) 






(LXXXIV) 


Q 

/=\ H — N 

<^ 


-o-o 

N — H 


(LXXXV) 




V 


(LXXXVI) 



[ o 



0 9 1] 



[ ft 1 8 ] 



H,C— CH 3 


(LXXXVII) 


10 




(LXXXVIII) 


20 


/ V- 0-GH 3 


(LXXXIX) 






(XC) 


30 


H 3 C-N N-CH 3 


(XCI) 





[ 0 0 9 2 ] 



JP ^UU4-^a 14Uy A 2UU4. IU. / 




[ 0 0 9 3 ] 

WT©**ftlH:*56WO*6a:*aj*©fc*K:aift*tiSfeOT?**o NT f b O fe *6 , 

ito:^ yy+i i*nn(tvs ; #^ xs«±tsK7' j - h^jgia-rsiRtffiffl 20 
cfx : 7fr*u ; iTo±fciE?LaxM^fl?^-r smtcffiffl 

NPB: N.N'-S? (t7?l/V-W;I/) -N.N' -5? 7 x - > i? y y ; ^aELn - y F <D 

IE 7L ft £s S; £ Jfc fig f £ PS £ f£ ffl L , S ii IS n - v FOp M F - 7° h *f ft 1 * JB2 fig t 5 & 

Alq: F U X (8-t Fn + S/^y U > ) 7 ;F 5 - y A (1 1 1) ; ^H-ELa- >y h © H ? H 3£ S 

F 4 -TCNQ : 2,3,5,6-r h 77;^d-7,7' ,8,8'-t F 7^7/^7 ->*^ y ', JSHSa.- y 
M9piF-7htiItJfMt5g^piF-^y FkLTfffl 
Li: ijfH ; 5g^g^--y h(DnIF-7Ftgi§Jgfigf§g[;:nSF-^y hi:L 30 

*g:kg:®mtio:o.5W?*i/*7 A : fi ; * V- F £ M f S m ffi ffl 
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LTfftLfco IffSSttKlfc^^Ttt, S(Hf:f;UX%, 2 0 mA/cm 2 R tf £ fi fc 
*5 ^ T ft ft * ■£ fe 0 
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gO 1 (^gfegjQLED : JtteM) 

^*iO^*X^r-FS OLEDfc J£* TOi^ tlffL/fc„ Tf? IS CD A" 5 X * * 9 ^ - V - ;V 

LT, MITOMS^M Lfc Jp£|<J 1 . 1 mm£> jff 9 X ££ * JJ6 & L T £ jft L fc 40 
o ITO©JP*-tttt 4 2nnT?& D , IT0©f- MKttfi 68Q/D7SS. * ©IT 

Offi^lftfi^yXvPffllLT^iii^/y-Ft LT«IISLfto Sft^ftlTOffi 
±fc, RF7°9 X'^M^ -v y^rt 7 CHF 3 #X d fc ti HIL £: LTIS 1 n 
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#x/WXii, 2 0 mA/cm 2 ft&KT O fc 7 . 3 V © B Wi % EE ft g L fc 0 * © W & 4 9 5 
cd/m 2 « D % ^?)ggi${ia2. 5 cd/A-e&ofco l&ftBSIB! fc*f"T SSSlItl 3 
Rtf85K, iftfiffieSlcMt5*£Etft:4S4Sff|g6l«:St. 3 0 0filSiffS, 
gg(^ 2 0 %fSTL/c^\ IllffBWfifcBjftLftfr^ft, 

[ 0 0 9 8 ] 
01] 2 ( |:b g fflj ) 

# X - K S OLEDft fi< T © £ 5 £ tt t ft o TP JR © # 9 X X £ 9 ^ - V - ;V * « JB L T 
, gBJHT03S1tJlftM UfcJSS*?! 1 . 1 ■mOtf^xaESfciJfc&LTfcjiLfco IT0©J¥£ 
tttt 4 2 nmT?fe D > ITO© z/ - MS fix it $ 6 8 Q / □ T § „ & ^ T? , ^ CD ITOB ^iftK 

y^xvt'SiLtsigitr y- f iTttiitL'fe, * ti^a iToa±fc, rf^ 

7Xvjflif t ^ /Sft T'CHF 3 #Xft#j§?£ C fc J: t> , HIL^ L TJ¥2 1 nm©CFx]I % 

i^ttits-efco tie©**, ta i o-'TorrcDM^T^tums- h-h^^-m^^. Tie© 

[ 0 0 9 9 ] 

(1) NPBfr 5 ft S J¥£ 9 0 nm©HTL 
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(3) Alq*X hfcl.2#«%©Li* F - 7 L T 3 JP S 3 0 nm© nlF-^Mli 

(4) NPB* X h £ 6 ft: 8t % ©F 4 -TCNQft K - ^ L T % § Jl ? 6 0 mO p I K-^ h til 
[Li K-ySAlq(30nm)/F 4 -TCNQ F - NPB (60nm) & % ligazy h^ifig] 

(5) NPBfr 5 & £> Jf £ 3 0 nm©HTL 

(6) Alqfr 3 0 nm© LEL 
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(8) M g :Agfr 5 4 S * *?J 2 1 OniOAV-K 
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/Mg:Agil s^-r § „■ 
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Z. ©# Xy- HSOLEDtt, 2 0 niA/cm 2 £ ftt f © fc 1 4 . 3 VOfflS&fcffifclSLfc «,■=£■© 
Hfilil 1 6 6 cd/m 2 , S * O »ft % * tt » 5. . 8 cd/A , #IJ 1 * D fe 2 -fg S K < ft 

■o it a mitm tskm? zmmmmzm 3^tfi 5 iz^? a 3 0 o^Hi#t, sgafi 1 
5%fiTLfe, t& ft 1$ h t *t f s«EE&<tft0 4 sag 6 jc^t-o mttm<Dmmmm&?F 

gStSSCil^l^T'SS. 3 0 0i|||#|, IE Ed m EE H 5 0 % ± J* L fe „ 
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* X^r- K SOLED* ffll 2 ^«tfiff LfcbK fib, MPB* fb^ttVItB # » * . 

X ^ - FSf/W X Pig ft IT0/CFx/ELl/Alq:LiC30nDi)/({b-a-tiVI):F 4 -TCNQ(60nm)/ 
EL2/Mg:Agt S^-T S o 
[0103] 

C ©* xy- FSOLEDtt, 2 0 mA/cVft^ir © fc 1 3 . 5V©ili]«J±ftSLfCa ; ?-© 
W A it 1 6 1 1 cd/m 2 % Sfe^OffgJjlJlSBfiS. 1 cd/AT* fe o fe 0 M 2 Jt ^ , WgJSl 

0 0 HSIHMrftS^ Wfiti*?i 1 0 %{&T Lfc 0 Wl ttft M fc S MS.^it ft 0 4 K^t. IE 
tt S JE © ± S , tjffrl. 3 % T? o o 
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/EL2/M g :Agfc 3 o 

[0105] 
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ffgfci 16 19 cd/m 2 , S fc^OttgS&^titfl 8 . 1 cd/AT?&^fc 0 00 2 fcj±^, f¥ & % 
*tfl<-4*<0t, BftHEfcMg < fto fc„ »^SSt»t5»g«84B3t^t 0 3 
0 0 f$ H n ft ft , SgH^l 2%fiTLfto lf«^tftStE^ft%14tit 0 IK 10 

[0 1 0 6] 

is (gsgjflij) 

A X^- FSOLEDftM 2 fc [WItttSfF bfctf , fib, NPBft ft Xt H # m X fc „ 

* ± X KS-r ^-f X«3fi* ITO/CFx/ELl/Alq: Li (30ni)/«b-&«lX) :F 4 -TCNQ(60ni)/E 
L2/M g :Agfc § o 
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If ft 1 5 8 0 cd/m 2 , S © IV g a * B 5ft 7 . 9 cd/AT? o fc „ 0J 2 Jt ^ , H & Sb 
* ft < ft <9 , IE ft « E =g =F IS < ft o fc „ K«ritft5SSis*l3(^to 3 20 
0 0 Mftftft, Wfittlft 1 5 %{gT bfc D »fflSffltJttSiEg{ti&B 4 fcSt. B 
ft*Efi£ofc<±Hbftfrofc 0 
[0 1 0 8] 
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#X^- FiSOLEDft®! 2 fclMttgftbfctf, {lb, NPBftfk^^XIIItMt^^fCo 

* A X-ir- KSf^U XMft ITO/CFx/ELl/Alq : Li (30nm)/('fb-a-^XI II) : F 4 -TCNQ (60nm 
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[0 1 0 9] 

C <D# X-ir— FiSOLEDtt, 2 0 mA/cm 2 ft f © t 1 2 . 5 VOBfttE^SLft, 
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t ©fcX-Jr— HSOLEDtt, 2 0 mA/cm 2 ft ft f CO t 1 5 . 8 V © B ft * E ft S b fc „ * © 40 
Umit'l 5 9 8 cd/m 2 , Sfc*©»ft«i*tt»8. 0 cd/AT? fc o fc „ M 2 fcit^, l*g$J 
$ « H < ft D , iEft«J±te^=Ffl5<ftofco »ftl$|Blfc»*S»****H5fc:a*-ro 3 

oo»$r»ffi, wsttfa 2 o %fiT bfco ttft«naifc*f-r 5«£E*{b*H 6 fc^-r.'K 

ft tt E ii » 2 . 8 % ± IF b fc o 
[0112] 
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FSOLED*0tl 2 H « « ft L fc , fib, NPB*fk^t)XIVtg§^^, fro 
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[0 5] 2 0 mA/cm 2 <D-£MMMT, g £ T* 10 £ S ft fc , * % W tC «t S 7*/ W X 6 
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S o 
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